There are many species inhabiting soil as spaces in soil offer free ecological niches (Růžička, 1999) . Nevertheless, life underground is enabled by specific adaptations. Christiansen (1992) summarized exaptations as the key factor necessary for colonization of subterranean habitats, although we do not know for which environmental factors these preadaptations were evolved. Vandel (1965) suggested that cave species probably evolved from surface-dwelling species (terrestrial as well as aquatic ones). Recent studies support an alternative view: adaptations to life in soil are good preadaptations to life in caves as well as in the mesovoid shallow substratum (MSS, i.e. spaces in soil and bedrock mainly; Ortuño et al., 2013) . Růžička (1999) showed that some troglomorphic species of spiders in Central Europe are related to species inhabiting forest soils, screes, rock fissures, mountain snowfields, and peat bogs. The vertical distribution of spiders in the soil was recently studied in forests (Deltshev et al., 2011; Laška et al., 2011; , peat bogs (Biteniekytė and Rėlys, 2006) , and screes (Culver and Pipan, 2009; Pipan et al., 2011) . Nevertheless, the vertical distribution of centipedes in soil and the MSS has rarely been studied (Nitzu et al., 1999; Ilie, 2003; Rendoš et al., 2012 Rendoš et al., , 2016 ) and then at the community level only, so we do not have information about the distribution of individual species in the soil profile. The aim of this study is to describe the vertical distribution of individual centipede species at three localities with different soil conditions. The study was done at three localities in eastern Bohemia, 10 km northwest of Skuteč. The first locality, called beech, was in this type of wood near the village of Hluboká. The soil was covered by approximately 15 cm of leaf litter. The clay layer of 30 cm lay on cracked marl bedrock. The second locality was situated in slate quarry near the village of Hněvětice. This slate quarry soil profile was almost homogeneous, created by bigger stones (approx. 10-15 cm) with some amount of soil among them. The third locality was located in the valley of the Krounka River between Hněvětice and Předhradí. There was a scree slope of big stones (20-30 cm) partially filled by soil and detritus.
Centipedes were sampled using subterranean traps according to the alpine model of Schlick-Steiner and Steiner (2000) , similar to that of López and Oromí (2010) . Traps were made from long tubes buried in a vertical position from the soil surface to a depth of 130 cm. Walls of the tube were perforated in intervals of 10 cm. Inside the tubes there were systems of 10 pots with fixation solution, which collected the animals entering into tubes at depths of 5, 15, 25, 35, 45, 55, 65, 75, 85 , and 95 cm, respectively. As a fixation solution, 4% formaldehyde was used. At each locality, three traps were installed in one hollow. The distance between traps was 50-60 cm. During installation of traps, the hollow was filled by material (soil, stones) considering the original stratification of stones. Traps were inspected once every 6 weeks from March 2005 to March 2006.
In total, 63 centipedes were collected by subterranean traps during 54 weeks or 1 year. This material comprised 11 species of centipedes (and 5 individuals of juveniles of the genus Lithobius). The highest number of species of centipedes inhabited the locality valley (7 species), while the locality quarry was inhabited by Lamyctes emarginatus only (Table) .
Localities differed strongly in centipede vertical distribution patterns. Whereas L. emarginatus was recorded in quarry from upper layers exclusively (up to 15 cm), centipedes inhabited deep layers at beech (up to 75 cm) as well as at valley (whole profile). The highest number of species (5) 
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7-8 9-10 7-8 11-2 11-2 Ʃ  2  1  5  2  2  7  9  3  5  1  8  6  7  58 recorded species of the genus Strigamia were present at lower depths (i.e. below 55 cm) predominantly. Centipedes were trapped frequently during summer (June-August) and winter (October-December) (Table) . Sampling of centipedes using three subterranean traps for 1 year yielded 63 trapped individuals. This number of trapped centipedes seems to be relatively low compared to common Barber traps (e.g., Tuf, 2015) , but adequate in comparison to other published studies about subterranean traps: one unidentified centipede was trapped by several such traps during 2 weeks in Steinernes Meer in Carinthia, Austria (Schlick-Steiner and Steiner, 2000) and 69 specimens were trapped during 1 year in three traps in Western Carpathians Mts., Slovakia (Rendoš et al., 2012 (Rendoš et al., , 2016 .
Beside the eurytopic species Lithobius forficatus, three species of the genus Lithobius, order Lithobiomorpha, were frequent in the whole profile and/or were more frequent in depths of 30 cm and more than in upper layers:
Lithobius tenebrosus fennoscandius, Lithobius lucifugus, and Lithobius macilentus.
The presence of L. tenebrosus fennoscandius in the valley locality is remarkable, because this species was known from the Czech Republic from the Giant Mountains (Tajovský, 2000) and the Děčínský Sněžník (Hoher Schneeberg) Mountains (Tajovský, 1998) only, i.e. typical montane species distribution. The species is known from Scandinavia, as its name suggests. Recently was recorded in the MSS in Hranický kras and an abyss in Moravský kras Czech Republic, as well (Mikula, unpublished data; Růžička et al., 2016) . It seems to be evident that this species from Nordic countries is able to survive in Central Europe in montane and subterranean conditions only, probably because of its preference for lower temperatures. Its presence in the MSS and deeper soil profiles can be a reason for underestimation of its distribution. Moreover, the nominate subspecies was recorded in soil layers in Banat and Cloşani, Romania, as well (Ilie, 2003) .
Lithobius lucifugus is well known from different karstic areas (e.g., Folkmanová, 1951; Ilie et al., 2003; Ilie, 2004) ; this species shows an ability to inhabit caves as well as different underground artificial spaces (Novák and Dányi, 2010; Dvořák and Dvořáková, 2015; Růžička et al., 2016) . The third species, L. macilentus, has been known from Czech caves for a long time (Vališ, 1904) . All these species found in deep soil are cave species or montane species: the MSS offers a suitable substitute environment for species preferring lower temperatures. According to data of the Czech Hydrometeorological Institute, all these species were trapped during relatively warmer months in June-September (http://portal.chmi.cz/historicka-data/ pocasi/uzemni-teploty?l=en) or dryer months of June and September-November (http://portal.chmi.cz/historickadata/pocasi/uzemni-srazky?l=en). It seems evident that soil can be a refuge for these species, similarly as some talus slopes can be refuges for cold-adapted boreal species (Růžička et al., 2015) .
Other species recorded in deeper layers, Strigamia acuminata and Strigamia transsilvanica, represent the order Geophilomorpha, the members of which are adapted to living in soils correspondingly with its English name, "soil centipedes" (see Tuf, 2015) . Their prolonged segmented soft body with short legs is adapted to crawling through soil crevices. This shape of body is a direct adaptation to soil lifestyle by the increasing of body segment number during evolution (Minelli et al., 2009 ). Both these species were categorized as chasmatophiles, too, i.e. species inhabiting the entrance part of caves preferentially (Gulička, 1985) . The species Crytops parisi, order Scolopendromorpha, also has a prolonged body and, like the previously mentioned species, it is a chasmatophile recorded in the MSS (Gulička, 1985; Mikula, unpublished data) . Both species of Strigamia, as well as L. forficatus, common inhabitants of the soil surface (Tuf, 2015) , were found in deep layers during winter. Such seasonal vertical migrations in soil were reported for these species also at a small scale of 0-5 cm and 5-10 cm (Tuf, 2002) .
The presence of Lamyctes emarginatus at the locality quarry is remarkable. This species usually inhabits wetlands, banks of rivers, fields, and other disturbed localities (Andersson, 2006) , which are typically very poor centipede communities consisting of a few species only. Its presence at quarry as an exclusive member of the centipede community is more evidence of its low ability to compete with other centipedes. Its "preference" for disturbed habitats is very probably caused by its inability to survive in the abundant presence of other centipedes.
The MSS and soil are inhabited by remarkable species of centipedes, which need stable temperature conditions; this may be a reason why we can find here some cave species as well as montane species, which try to avoid changes of temperature on the soil surface. Species with low ability to compete with other centipede species can also find suitable refuge in the MSS. We should pay attention to this subterranean environment so as to not underestimate the overall distribution of centipedes and mainly centipedes on the border of its distribution ranges; other studies using these subterranean traps are therefore desirable.
